Objective: To determine the prevalence of post-tonsillectomy bleeding in our institution and to describe the clinical characteristics, tonsillectomy techniques and post-tonsillectomy bleeding intervention in these patients.
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Disclosures: The authors signed disclosures that there are no financial or other (including personal) relationships, intellectual passion, political or religious beliefs, and institutional affiliations that might lead to a conflict of interest. substantial consequences that can be detrimental for both patients and doctors. The cost of a second admission, longer hospital stay or a return to the operating room cannot be taken lightly. Most importantly, posttonsillectomy bleeding is potentially life threatening and can degrade the patient's quality of life. For the surgeon, this complication can bring about emotional and professional trauma that can erode confidence.
The different surgical techniques have varying post-operative bleeding rates reported in the literature. A retrospective study of 494 patients by Ali et al. showed rates to be highest with bipolar cautery and lowest with cold knife and suturing. 3 A retrospective study by Lowe and van der Meulen involving 13,554 patients showed that coblation tonsillectomy had a higher relative risk of post-operative bleeding compared with cold steel. 4 Kristensen et al. also reported higher postoperative bleeding rates for coblation than for scalpel-snare-cautery techniques in a retrospective chart review of 632 patients. 6 On the other hand, Collison 2 et al. found a 4% post-operative bleeding rate out of 430 tonsillectomies performed by 2 surgeons using cold dissection and snare for removal of tonsils and Valley Lab (Tyco Healthcare group LP, Boulder, Colorado, USA) suction cautery for hemostasis and Windfuhr et al. reported a 2.7% bleeding rate out of 602 patients who underwent tonsillectomy with scissors and snare, and hemostasis with suture ligation and gauze pressure. 5 This paper aims to determine the prevalence of post-tonsillectomy bleeding in our institution and to describe the clinical characteristics, tonsillectomy techniques and post-tonsillectomy bleeding intervention in these patients.
METHODS
The medical records of all patients who had undergone tonsillectomy in our institution between January 1, 2007 and June 30, 2009 were retrospectively reviewed. All patients who were managed for posttonsillectomy hemorrhage (defined as any bleeding that required medical attention) during the said time period were included in the present study. This included patients who developed bleeding during the same confinement for the tonsillectomy as well as those who were previously discharged but were readmitted due to post-tonsillectomy bleeding. Primary hemorrhage was defined as onset of bleeding less than 24 hours post tonsillectomy and secondary hemorrhage was defined as onset of bleeding more than 24 hours post tonsillectomy.
A standard data collecting form (Appendix) was used to extract the following data from each record: 1) age and sex, 2) tonsil grade and Body Mass Index (BMI), 3) indication for the procedure, 4) surgical technique including method of removal and hemostasis, 5) postoperative medications, 6) length of hospital stay, 7) number of hours from tonsillectomy to the report of post-operative bleeding , 8) possible cause of bleeding identified, and 9) intervention or treatment for postoperative bleeding including blood transfusion. The post-tonsillectomy bleeding patients included those managed by re-operation or by conservative measures (defined as control outside the operating room by means of silver nitrate cautery stick and continous ice water gargle).
RESULTS
Of the 662 patients who had undergone tonsillectomy at our institution during the 30-month study period, 37 patients (5.6%) were managed for post-operative hemorrhage and were included in this study.
Their ages ranged between 5 and 54 years old, with a mean age of 33 (+/-11) and a male to female ratio of 5:1. Most patients had either grade 2 or grade 3 tonsils (18 or 48.6% and 16 or 43.2%, respectively). Most patients were obese (class I or BMI of 25-29.9, 18 or 48.6%; class II or BMI > 30, 7 or 18.9 %). The most frequent indication for tonsillectomy was recurrent tonsillitis followed by obstructive sleep apnea (OSA), most of whom were severe by polysomnography (Table 1) .
Five different tonsillectomy techniques were used ( Table 2) . Of the 37 patients who had post-tonsillectomy bleeding, 29 (78%) or roughly 4 out of 5 required re-operation. About half of the bleeds (18 or 48.7%) had undergone bipolar cautery, three quarters (14 or 77.8%) of whom had to be re-operated. About one-third of the bleeds (11 or 29.7%) had undergone cold knife with monopolar cautery, all of whom had to be re-operated. Seven of the 37 patients had also undergone blood transfusion.
Most of the post-tonsillectomy bleeding involved secondary hemorrhage (28 or 75.7%), with onset of bleeding occurring between 4-12 days after surgery (mean: 8 days).
DISCUSSION
Tonsillectomy techniques and instruments have evolved over the centuries, with aims that have included decreasing operating time and intraoperative blood loss. 7 The different tonsillectomy techniques have been associated with varying intra and post operative bleeding rates. Pizzuto in 2000 8 found that among the most commonly used techniques of cold dissection, hot knife dissection and bipolar diathermy dissection, intraoperative blood loss was far less with electrocautery than with cold dissection. He further concluded that the bipolar technique was a better choice on account of less bleeding, both intra and post-operatively, shorter recovery period and fewer days off from work and school. 8 Reports comparing ligation with cautery attributed a higher rate of primary bleed to the use of suture ligation for hemostasis, and a more significant secondary bleed with the use of cautery. Although cannot be understated considering its complications, particularly hemorrhage. Almost half (15/37 or 40.54%) of the patients with bleeding in our study had Obstructive Sleep Apnea (OSA) as an indication. Perhaps the relatively narrow oropharynx in patients with OSA made exposure difficult, resulting in a tendency to over-retract the tonsils medially. This could conceivebly overstretch tonsillar bed vessels and cause immediate or delayed intraoperative bleeding necessitating hemostasis. Perhaps a first-line trial of CPAP in OSA patients should precede surgical options to minimize these complications of tonsillectomy.
Post-tonsillectomy hemorrhage was secondary in most of our patients. Secondary bleeding has not received as much attention as primary bleeding in the literature. This greater emphasis on primary bleeding may be attributable to the belief that it was more common and more serious 9 but there are reports of delayed bleeding as long as 3 weeks following surgery that required surgical management under general anesthesia. 5 There were no episodes of recurrent post-operative hemorrhage in our series.
The loss of blood notwithstanding, minimizing the incidence of this complication was important because post-operative bleeding can lead to airway compromise. The need for additional intervention such as blood transfusion increased costs and overall inconvenience for doctors and patients alike.
As for possible inciting events for post-tonsillectomy bleeding, a majority of the patients did not have an identifiable cause while others reported early resumption of physical exertion or vigorous coughing. Giving thorough home care instructions should not be taken lightly because the activities of patients after discharge from hospital can contribute significantly to the occurrence of bleeding.
All the seven surgeons involved in this study were reasonablyexperienced consultants with an average of 8 years and a range of 5-12 years of practice. The small sample size did not allow us to explore differences in the surgeons' clinical experience and their association with post-operative bleeding. However we can not discount the possibility that a clinically important association does exist and that surgical skill, rather than technique, could primarily influence complication rates.
Another potential limitation of this study lies in the method of identifying patients with post-tonsillectomy bleeding. It is possible that some patients with post-operative bleeding may have sought care at another facility without informing their original surgeon. This selection bias may further underestimate our post-tonsillectomy bleeding rate.
Post-tonsillectomy bleeding is still a clinically significant complication despite advances in surgical techniques. Surgeons must always consider trade-offs between benefits and risks of the procedure and be continually vigilant of this potentially serious complication. 
